
Ras superfamily of small GTPasesa

Figure S1. Members of the Ras superfamily and crosstalk. (a) Members of the four subfamilies of the human

RAS superfamily based on domain predictions using the Pfam (https://pfam.xfam.org/) and SMART

(http://smart.embl-heidelberg.de/) databases, and manual curation (gene IDs). (b). Crosstalk between the RAS

superfamily members through their GEFs, GAPs, and effectors. In particular, several Ras effectors contain

GEF or GAP domain for other Ras superfamily members, thus suggesting the Ras subfamily upstream of other

Ras superfamily small GTPases.
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Figure S2. Classification of domains in Ras effectors and their distribution. (a) Distribution of Ras binding domains

classified into RA, RBD, PI3K_rbd, and UB domains. (b) Distribution of additional domains present in the 56 Ras-

effectors, and classification into catalytic domains (blue), intermolecular protein-protein interaction (PPI)-mediated

domains (orange), membrane-binding domains (green), and intramolecular/structural domains (purple). The DEP

domain (olive green) is involved in both, membrane binding and intermolecular PPI, and the DIL and Tiam_CC_Ex

domains do not have a known function.
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Figure S3. Results of the equilibrium network analysis of nano molar concentrations of Ras-effector

complexes in colon tissue separately for KRAS- (a), HRAS- (b), and NRAS- (c) effector complexes. The

complex formations were calculated using increasing amounts of KRAS (and HRAS/NRAS, respectively) with

100% corresponding to the total concentration for mimicking a 100 % load of GTP. The percentage of KRAS is

complex with effectors was calculated as the fraction compared to the total RAS complexes (sum of HRAS,

KRAS, and NRAS effector complexes): ~88%.
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Figure S4. Members of the Ras subfamily, effector domains, functional annotations, and expression in colon

tissue. (a) Functional annotations and pathways are summarized based on Colicelli 2004, analyses performed

in this manuscript, and Uniprot (https://www.uniprot.org/). (b). Protein expression (copies/cell) in colon tissue

from Wang et al 2019.
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Figure S5. Results of the equilibrium network analysis of nano molar concentrations of Ras-effector

complexes in colon tissue comparing two types of network models. (a) Ras-effector complex formations

calculated at 20% total Ras for the network model including only Ras proteins and 56 effectors. (b) Ras-

effector complex formations calculated at 20% total Ras for the network model including Ras proteins and 56

effectors, and additionally experimentally confirmed interactions of a subset of Ras effectors with RAP and

RRAS. (c) Correlation of the 12 Ras effector group complex concentrations in normal colon tissue (with 20 %

active Ras) comparing the results of the two networks models shown in panels (a) and (b). (d) Ras-effector

complex formations calculated at increasing total Ras for the network model including only Ras proteins and

56 effectors. (e) Ras-effector complex formations calculated at increasing total Ras for the network model

including Ras proteins and 56 effectors, and additionally experimentally confirmed interactions of a subset of

Ras effectors with RAP and RRAS.
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Figure S6. Information about the subcellular information of the 56 Ras-effectors obtained from the

COMPARTMENTS database (https://compartments.jensenlab.org/Search). The confidence score associated to a

particular localisation ranges from low confidence (0) (white) to high confidence (5) (dark green).

https://compartments.jensenlab.org/Search


Figure S7. Spearman correlation between transcript and protein expression in colon tissue based on Wang

et al, 2019. Ras and effectors are indicated with a blue cross. The mean linear regression error is 0.697.


